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1 Henu n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOLYJIs1)

1.1 Ilean ocBOeHUST TUCUUILIHHBI

[enbro AUCHIUTIIIMHBI SBISETCS PA3BUTHE Y 00YYAIONTNXCSI KOMIIETSHIIHH, OTHOCSTINXCS K
MOHUMAHUIO (PU3UKO-XMMHUYECKUX OCHOB SIBICHHI MEpeHoca B JJIEKTPOXMMHUYECKHX, MPEXKIIE
BCEr0 MEMOpaHHBIX, CUCTEMax, MOJXOJIOB U CIIOCOOOB MAaTEMaTUYECKOI'O0 MOJCIHPOBAHUS U
ONTUMM3AIIUH.

1.2 3agauyu AUCHUIJIMHBI (MOZYJIs1)

. N3yunTh pU3NKO-XUMHUYECKHE OCHOBBI ITOBEJCHUS CI0KHBIX AIEKTPOXUMHUYECKUX
CHCTEM Ha mpUMepe MeMOpaH U MEMOpPaHHBIX MOJTYJICH.
. W3y4unTh ¥ NONMYyYUTh MIPAKTHUECKHE HABBIKU PAOOTHI C HEPAPXUUECKOI CHCTEeMO

MaTeMaTHYECKUX MOJENEH, OMUCHIBAIOMIMX JJIEKTPOXMMUYECKOE IIOBEJCHHE MeMOpaH U
MEMOpaHHBIX MOJIyJeld Ha pa3HBIX IPOCTPAHCTBEHHBIX YpPOBHAX. OCBOWUTH INPOTpaMMHBIC
IPOAYKTHI, pEATU3YIOIINE CUCTEMY MaTeMaTHUECKUX MOJICIICH.

. [lpoBecT MaTeMaTH4YecKOe ONHMCAHME pA3IMYHBIX SBJICHHH MepeHoca:
AIIEKTPONPOBOTHOCTH U Audy3un snexTponuTa Kak (QYHKIHMH HapaMeTpoB CTPYKTYPHI
MeMOpaHbI; CKOPOCTH MacCOIepeHOca B 3JEKTPOAMANM3HBIX s4elikax. IIpoBectn cpaBHeHHE
MOJTYYCHHBIX PE3yJbTaTOB C SKCIIEPUMEHTAIBLHBIMHU TAHHBIMH.

. [TpoBecTH YHCIEHHYIO ONTHMHU3AIMIO PAOOTHI 3JIEKTPOANAIN3HBIX AlIIapaToB.

1.3 MecTo AucCHUIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Hucuumnuaa b1.0.9 «Matematuyeckoe MoOJeNMpOBaHUE M ONTUMU3AIMS TPOIECCOB
AIIEKTPOMACCOTIEPEHOCA B AJIEKTPOXMMHUYECKHX CHCTEMax» OTHOCUTCS K 00s3aTeNbHON 4YacTH
brnoka 1 yuebnoro mnnana HampaBieHusi noarotoBku 04.04.01 Xumusi, HampaBIEHHOCTb
(mpounp) «nekTpoxumusi». B cooTBeTcTBUM ¢ pabouyMM Y4eOHBIM IUIAHOM TUCHUIUIMHA
usydaercs Ha 1 kypce. Bua mpomMexxyTouHOM aTTeCTalluu: SK3aMeH.

Naydyennro aucommuasl b1.0.9 «Matemarndeckoe MOJEIHPOBAHUE M ONTHMHU3AIUS
MIPOLIECCOB JIEKTPOMACCONEPEHOCA B AIEKTPOXUMUYECKUX CUCTEMAX» JOJKHO MPEIIIEeCTBOBATh
W3YYCHHUE TAaKUX TUCIUIUINH, KaK «SIBiIeHHMS Ha Mexda3HbIX TpaHUNax», «TepMoauHaMuka U
KMHETHKa  3JEeKTPOAHBIX  mpoueccoBy. [lapamnenbHO ¢ OCBOGHMEM  JUCLUILIMHBI
b1.0.9 «MartemaTideckoe MOACITMPOBAHNE M OTITUMHU3AIIHSI TIPOIECCOB JIEKTPOMACCOTIEPEHOCA B
AIIEKTPOXUMHUYECKUX CHUCTEMAxX» JOJDKHO MPOXOAUTH W3YYEHHE TUCIUIUIMHBI «MemOpaHHbIe
TEXHOJIOTHH B PEIICHUN YKOJIOTUYECKUX TTPOOITIEM».

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEJIbHOM NMPOrpaMMBbI

N3ydyenne paHHONW y4yeOHOM JAMCLUUIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAHUE Y
00yYaromuxcst CIeTYOIUX KOMIETEHIIHA:

KOZ[ W HAUMCHOBAHUE NWHAMUKATOPA

PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIUITJIMHE
JOCTHIKCHUA KOMIICTCHIITUMN

OIIK-2 Cnoco0eH aHAJIN3MPOBATH, MHTEPHNPETUPOBATH U 00001IATH Pe3yJIbTAThI IKCIEPUMEHTAIBHBIX U
pacyeT-HO-TeOPeTHYECKUX PadoT B M30PAHHON 00/1aCTH XMMHH MU CMEKHBIX HAYK

NOIIK-2.1. TIpoBoauT KpUTHYECKHH | 3HAET METOIbl KPHUTHUYECKOrO aHajiM3a pe3yJIbTaTOB COOCTBEHHBIX
aHanM3  pe3yNbTaTOB  COOCTBEHHBIX | JKCIEPUMEHTAIIbHBIX u pac4yeTHO-TEOPETHYECKUX pabor,
IKCIIEPUMEHTAIbHBIX W PacdyeTHO- | TEOPETUYECKHE OCHOBBI (PU3MYECKOW XHMMHH, SIBICHHH IepeHoca B
TEOPETHYECKUX PA0OT, KOPPEKTHO WX | DIEKTPOXUMHYECKHX  CHCTEMax, CIOCOObI ~ MaTeMaTH4eCcKOro
HUHTEPIPETHPYET MOJICJTMPOBAHHMS

YMmeeT aHanM3MpOBaTh, KOPPEKTHO WX HHTEPIPETHPOBATH U
MIPOBOANTh MAaTEeMaTHYECKOE OINMCAHWE pPAa3lIM4YHbIX  SBICHUH
repeHoca

Bnaneer Teopmeld W HaBBIKAMHM aHAJIM3a W MHTEPIPETALUH
pe3yJIbTaTOB NPAKTHUECKOH M TEOPEeTHYECKOH padoThl B 00iMacTh
($U3HYECKOM XUMHH U B IPO(hEeCCHOHAILHOM I TeIbHOCTH
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Kon n HanmenoBanue HHAWKaATOpa
JOCTHXCHHUS KOMIICTCHIINA

PesynpraTel 00ydeHus 10 TUCTIUIUTHHE

HOIIK-2.2. ®opMynupyeT 3aKJI0YeHUs
W BBIBOJBI [0 pe3yjibTaTaM aHajlu3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
9KCTIIEPUMEHTANbHBIX W PAaC4eTHO-
TeopeTHdecknx pabor B m3OpaHHOM
00J1acT! XUMHH WA CMEXHBIX HAYK

3HaeT 1en COOCTBEHHBIX OKCIEPHMEHTANBHBIX M  pacyeTHo-
TEOpeTHYEeCKUX paboT B M30paHHOW 00JACTH XMMHUH WM CMEXKHBIX
HayK

Ymeer (opMynMpoBaTh 3aKIIOUCHHS M BBIBOJBI 110 pe3yJbTaTam
aHAJIN3a JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX IKCIICPHUMEHTAIBHBIX
1 PacyeTHO-TEOPETUIECKUX PadOT B M30paHHON 00JIaCTH XMUMUHU WIIN
CMEXHBIX HayK

Brnageer HaBbIKaMM CPaBHUTENBHOTO aHAIHM3a M MPO(ECCHOHATBHBIM
TEPMHUHOJIOTHIECKUM anmapaToM Juisi (OpMyIHPOBAHHS 3aKIIOUCHUS
U BBIBOAOB IO pe3yiabTaTaM aHaNW3a JHMTCPaTypHBIX MJaHHBIX,
COOCTBEHHBIX OKCIIEPUMEHTAIBHBIX M PAaCUYETHO-TECOPETHUECCKUX
paboT B n30paHHON 00JACTH XMMHH MM CMEXHBIX HayK

OIIK-3 Cnoco0eH HCH0Jb30BATh BBLIYHCIHTEIbHBIE
NMpOrpaMMHBbIE MPOAYKTHI [IJIsl PellIeHUs 32124 NPodecCHOHAIBLHOM IeSITeJIbHOCTH

METOABI M aJallTUPOBATL CYHIECTBYHOLIUE

HOIIK-3.1. Hcnons3yeT COBpEeMEHHBIE
UT- Texnonorun npu coope, aHanuse u
IIpEICTaBICHUU nHpOpMaIUU
XUMHUYIECKOTO MPpOodhuis

3naer coBpemeHHble WT- TtexHojormum mansd cOopa, aHanuza Hu
npeAcTaBiIeHUs] HHpOpMaIMu u30paHHoM o0siacTu paboT

YmMmeer CpaBHHMBATH IMMOJTYYCHHBIC PE3YJILTAThl C SKCIIEPUMCHTAJIbHBIMU
JaHHBIMU

Bnameer HaBbikaMu paboT ¢ coBpeMeHHBIMU WU T- TeXHONMOTUAMU ISt
cOopa, aHanu3a U npejcTaBlieHnss HHGOPMaIK B W30paHHON 00IacTH
pabot

HOIIK-3.2. Mcnionb3yeT CTaHAAPTHBIE U
OpHUTHHAIBHBIE MpOTpaMMHBIE
TIPOJYKTHI, pu HEOOX0ANMOCTH
ajantupys WX JUId PpeIeHHs 3a1ad
poQeCCHOHANBHOM NS TEIFHOCTH

3HaeT TCOPETUYCCKHUE OCHOBBI (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX SIBIICHHI
NIEPCHOCA B JJICKTPOXMMHUYCCKUX CHUCTCMaAX, IMOAXOAbI H CIIOCOOBI
MaTCMaTU4CCKOIro MOJACINPOBAHNS B (1)PI3H‘I€CKOI>1 XUMHHU

Vmeer pa6OTaTI> C MaTCMAaTH4YCCKUMHU MOACISAMH, OIIMCBIBAOIINUMHU
DJICKTPOXUMHYICCKOC MOBCACHUC M€M6paH

Brnageer mporpaMMHBIMH TNIPOAYKTAMH, PEATH3YIOIIUMH CHCTEMY
MaTEeMaTHYECKUX MOJIeNeH

HOIIK-3.3. Hcnoap3yeT cOBpeMEHHbIE
BBIYHCIIUTEIHHBIE METO/IBI JULst
00paboTKM  JaHHBIX  XUMHYECKOTO
9KCIEPUMEHTA, MOJICTUPOBAHUS CBOMCTB
BEIIECTB M MaTepualioB, a TaKxke
MPOLIECCOB C UX y4acTUEM

3HaeT COBPCMCHHBIC BbIYHCIIUTCIbHBIC MCTOABI JJIA O6pa6OTKI/I
JaHHBIX OJKCHCPHUMCHTA, MOACIUPOBAHUSA CBOICTB BCIICCTB H
MaTCpraJIoB, a TAKXKC MPOUECCOB C UX YUAaCTUCM.

Ymeer o00pabareiBaTh JaHHBIE OKCIEPHMEHTa, MOJEIHPOBATH
CBOMCTBA BEILIECTB  MAaTEPUAIOB, & TAKXKE MPOLIECCOB C UX yYaCTHEM
C TIOMONIBI0 COBPEMEHHBIX BBIYHCIUTEIBHBIX METOIOB

Brnageer  HaBRIKaMH ~— MaTeMaTH4Yeckoi — 0OpabOTKM  JaHHBIX
9KCIEPUMEHTa, MATEeMaTHYECKOTOo OIMCAHHSA CBOMCTB BEIIECTB U
MaTepUaIoB, a TAKXKE MPOLECCOB C X yYaCTHEM

2 CTpyKTYpAa M cojiep:KaHue TUCHUIIHHbI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6rast TpyA0EMKOCTh AMCIHUILIMHBI COCTaBasieT 5 3adetHbix eauuui (180 uacoB), ux
pacmpezieieHue Mo BuaaM paboT MPeICTaBIeHO B TaOIHIIe.

Bz yue6Hoii paGoTh Bcero ®Dopma 00yueHHs
4acoB OYHas
2 cemectp (Jachl)

KonrakTHas pa6ora, B TOM 4HcJe:
AyIMTOpHBIE 3aHATHSI (BCEro): 80 80
3aHATHSA JIEKITMOHHOTO THITA 32 32
JlabopaTopHsble 3aHATHS 48 48
3aHsATH CEMHUHAPCKOTrO THIA (CEMUHAPBI, TPAKTUYECKUE 3aHSITHUS) - -
HNuas koHTaKTHas padora:
ITpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHCJIe: 73 73
IIpopaboTka y4eOHOT0 (TEeOPETHIECKOTr0) MaTepuaa 30 30
BrInoHeHNe WHANBUIYAIBHBIX 3aIaHUH (IIOATOTOBKA COOOIICHMIA, TPE3CHTAIINI) 20 20
[Toaroroska pedepara 10 10
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B yue6Hoi paGoTh Bcero ®dopma obydeHus
4acoB OYHasI
2 cemecTp (4achl)
[ToaroroBka K TeKynieMy KOHTPOJIIO, 3aIIUTe J1a00paTOpHBIX padboT 13 13
KonTpoas:
IToarotoBka K 9K3aMeHy 26,7 26,7
OO01mas TPYI0EMKOCTh gac. 180 180
B TOM YW CJI€ KOHTAKTHasl padoTa 80,3 80,3
3a4. el 5 5

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUIIUHBI.
Paznensl (TeMbl) TUCHMILIMHBI, H3ydaeMble BO 2 cemecTpe (ouHast hopma o0ydeHus):

KonnuectBo 9acos
Ne Breaynurto
pasne HaunmenoBanue paznenos (Tem) Beero Aynuropnas pabora pHast
na pabota
J I3 JIP CPC
1 2 3 4 5 6 7
Busl MeMOpaHHBIX IPOLIECCOB U HCTIOIb3yEeMbIE B 24 4 - 6 14
HUX MeMOpaHBbI
MuxkporeTeporeHHas MOJIelb. 32 8 - 10 14
KonBekTnBHO-11(pdYy3MOHHAS MOJIETb 32 8 - 10 14
[puiioxxeHue Teopuu nMoaoous K 29 6 - 8 15
9JIeKTpOMeMOpPaHHBIM IIpolieccam
Pacuer O/] annmapaToB 1 KOMIIJIEKCHBIX YCTAHOBOK ITO 36 6 - 14 16
OYHCTKE BOJIBI
Hmozo no pazoeram OUCYUNIUHAM. 153 32 - 48 73
KoHnTpons camocrosrensHoit pabots! (KCP) - - - - -
IIpomexxyrounas arrectanus (UKP) 0,3 - - - -
[ToAroToBKa K KOHTPOJIIO 26,7 - - - -
OO61wast TPYA0EMKOCTD [0 AUCIHUILIUHE 180 - - - -

[Tpumeuanue: JI — nexuuu, [13 — npakTudeckue 3aHATHS/CEMUHAPBI,
3anatus, CPC — camocTosiTenbHas paboTa CTyJeHTa.

2.3 Copaep:xanue pa3iesoB (TeM) TUCHUIIUHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA

JIP — nabopaTtopHbie

Ne ®opma
Hauveroare Coneprxanue pa3zzena (TeMbl) TEKYIIEro
pa3zaena (TeMbl)

KOHTPOJIS
1 2 3 4
Bunet OcHoBHBIE cBo¥icTBa U (yHKIMH MeMOpaH. Bunsl MemOpanHBIX mporieccoB.|KP
MeMOpaHHBIX MemOpana kak HaHomopucras mieHka. Ctpykrypa MemOpaH. M3meHnenue
IIPOLIECCOB U CTpYKTypbl Tpu HaOyxanuu. IlpencraBienust [peiidroca u I'mpke.
ucnons3yemsie B |CoBpemenHsle Mozpenu cTpykTypsl (Kpoiiep, XKebens). Ilogxomsl K
HUX MEMOpaHbl  |MOJEITUPOBAHUIO CBSI3H «CTPYKTYpa-CBONCTBA»
Muxkporerepored |MukporereporeHHas  Monenb.  @opmymupoBka  mogenu.  Cop6mus|YO
Hasi MOJIETb ANIEKTPONNTA. DJNEKTPOIPOBOTHOCT W TU(QY3HOHHAS IPOHUIIAEMOCTD.
Pemenne mpsiMoii n oOpaTHOH 3a1ad; HAXOXAEHHE MapaMEeTPOB MOJCIH W3
HKCHEPUMEHTAIBHBIX TaHHBIX
KonpexTuBHO- OpHomepHass Mojens 3iekTpomuddysnn OumHapHOro snektponura B|YO, KP,
muddysnonHas  |MeMOpaHHOH cucteme. JlaMHHapHOE TeUeHHE >KHUAKOCTH Mexnay 1Byms|P3
MOJIeNb napaJuleJIbHBIMHY IUTacTHHaMu. Pemenue ypaBuenust HaBre-Crokca n npoduis
CKOpPOCTM B KaHalleé MeXIy [ABYMS MapajuleNbHbIMU IJIACTUHAMH.
KonBekTnBHO-1n(dy3noHHass Mozens. PacnpepeneHue KOHLEHTpalMM M
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Ne ®dopma

Hanmenosanue Conepxanue paszena (Temsl) TEKYIIETO
paznena (Tembl) P P o
KOHTPOJIst
1 2 3 4

IVIOTHOCTH TOKa. BospTammepHass xapakTepucThKa. Pacder TOJIIMHBI
mudpdysnorHoro cmog. CpaBHeHHE pacdeTa C OIKCIIEPUMEHTaJIbHBIMH
naHueIMH. Henocratkm monenu. J[BymMepHas KOHBEKTHBHO-IH(D(GY3HOHHAS
Mozesb. MaTtemarnyeckas GOpMyJITUpOBKa 3313241

4  |[Ipunoxenune [Mpunoxenne Teopun mogo0Ms K 3JIEKTpOMEeMOpaHHBIM porieccaM. Yucma  |YO
teopun mogobus |Peitronsaca, [lImunara, lllepByna, [Ipannrnsa. Bug 3aBucumoctu Sh-Re. Poxp
K cemnaparopa-TypOyiau3aropa
AIIEKTpOMEMOpaH
HBIM IIpoIieccam

5 |Pacuer D[ Pacuer B/] anmaparos 115t o0eccoMBaHus U KOHIIEHTpUpoBaHus. [loxxonsr (P
anmnaparoB 1 K onrtuMusanuu D/ npouecca. Mcnons3oBanue KOHBEKTHBHO-TU()(y3HOHHAS
KOMIUIEKCHBIX MOJIETIH: BBIOOpP TeOMETPHYECKUX (MEeXMEMOpaHHOE paccTosiHUE, opMa
YCTaHOBOK I10 cernapaTopa) U TUIpOJUHaMHYECKUX (CKOPOCTh IPOTOKA PacTBOpa)
OYHCTKE BOJIBI HapaMeTpoB IIPH MUHUMH3ALHMHI ce0eCTOMMOCTH MPoayKTa. Pacyer kackagoB

O/1 ammmapaToB. ONTUMHU3AIHS IIEKTPUICCKUX U THAPOINHAMHICCKIX
napamMeTpoB Ha OCHOBE SKCIICPUMCHTAJIbHBIX JaHHBIX MU IMAJIOTHBIX
YCTAaHOBOK

Hanmmcanue pedepara (P), ycrusiit onpoc (YO), xontponbHas pabora (KP), pemenne

3amau (P3).

2.3.2 3aHATHS CEMHHAPCKOI0 THIA (IPaKTHYecKHe / ceMMHAPCKHE 3aHATHS/
JadopaTopHblie padoThl)
JlaGopaTopHble 3aHATUS

®dopma
Ne | HammeHoBaHHe pa3ziena (TEMBI) Temartuka 3aHATHI/PabOT TEKYILEro
KOHTPOJIS
1 2 3
1 Bunpr MmemOpaHHBIX nponieccoB U |CpaBHEHHE SKOHOMHYECKoH 3ddexTnBHOCTH pazaudHbIX [JIP
WCIIOJIb3yEMbIE B HUX MEMOpaHbl  |mpoueccoB 00€cCOIMBaHMS
2 MukporereporeHHast MOZIEIb IMporpamma MGM, peanusyromas MuKporereporeHtyto |JIP
Mozeins. PacueT copOuuu anexTponura.
3 KonBekTuBHO-11(bdy3nOHHAS MukporeteporeHHas Mojeib. Pemenne mnpsamoit 3amaum|J/IP
MOJeIb pacuera 3aBUCHMOCTH YJCIBHOH 3JE€KTPOIPOBOIHOCTH,

TuGPy3MOHHON NPOHMIIAEMOCTH W dYHCEdI IepeHoca OT
KOHIIEHTPAINH 3JEeKTpouTa. Pemenne obpaTtHoW 3amayn:
HaXOJXJCHHE MTapaMeTPOB MHUKPOTETEpOTCHHOM MOIENH IO
OKCIICPUMEHTAJIBHBIM JIAHHBIM.

Pacuet un onTumuzamus kackagoB I/l anmaparos. PaboTa ¢
IKCIIEPTHON CHUCTEMOH «DIIEKTPOIUATN3-MEHEIIKEP

4 [Mpunoxxenne Teopuun moaodus x |Permenue OJHOMEPHBIX 3a7a4 anexrpoauddysuu|JIP
AIEKTpOMEMOpaHHBIM TPOIECCaM  |JIEKTPOIIUTA uepe3 MeMOpaHy.

ComectHoe ucnonb3oBanue nporpamm ELDIAL 1 MGM.
OnTuMu3anus [apaMeTpoB E)I| annaparoB u
THIPOIMHAMHYECKIX apaMeTPOB.

5 Pacger OJ1 ammapatoB  wu |Pemenwue ypaBHenus Hawe-Crokca u nmpodmis ckopoctu B|JIP
KOMIUIEKCHBIX ~ YCTaHOBOK IIO |KaHAJE MEXIY ABYMS MapajuIeIbHBIMH IUIACTHHAMI.
OUHUCTKE BOJBI

IMaker mporpamm  ELDIAL - «Dnexrpoananmzy.
KonsextuBHO-1H( GYy3HMOHHAS MOZEJIb. Pacuer
3NIEKTPOUANIN3ATOPOB ISt obecconnBaHus u

KOHIICHTPHUPOBAHUAA. Pacuer QJICKTPOAUATIN3AaTOPOB C
CeTUATbIMU  HOPOKJIaJAKaMHu HU C HpO(bI/IJ'II/IpOBaHHI)IMI/I
M€M6paHaMI/I. Hcnonan3oBanne MOAXO040B TEOpUHU HO,Z[O6I/I$I n
OKCIICPUMCHTAJIbHBIX TaHHBIX
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3amura naboparopHoii padotsr (JIP).

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBsie paboThI - HE IPeTyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOMYECKOr0 o0ecreyeHust AJIsi CaMOCTOATEIbHON padoThI
00y4YarIIUXCs M0 JUCHUILIMHE (MOIYJII0)

Ne Bux CPC [epeuenp y4eOHO-METOINUECKOTO 0OECTICUEH S AUCIIMIUINHBI 110 BBINOJIHEHHIO
CaMOCTOSATENFHON pabOTHI

1 2 3

1 |I[Ipopabotka yuebnoro |JIykomckuii FO.f., 'amOypr 10.Jl. ®u3nKo-XHUMHUYECKHE OCHOBBHI 3JIEKTPOXHMUHU.
(TeopeTHyuecKoro) Honronpyxnasrii: Uatemnekt. — 2008. 423 c.

MaTepHuaia 3amanees 3.X., [Tocoxun B.H., Uedpanos B.M. OcHOBHI THIPABIUKH H
2 |BrmonHenue terotexHuku. M.: Jlans. 2014.
HHIUBUIYATbHBIX http://www.lanbook.com/books/element.php?pll cid=64&pl1 id=1019
3ajanuii (moarotoska |(MeTonuyeckue yka3aHUs IO OPraHU3aLUK CaMOCTOATENbHOI paboThL.
COOOLIECHUH, Meroauyeckre yKa3aHus K BBINOIHEHUIO J1a00PaTOPHBIX PadoT.
IIpe3eHTaIHi) Meroauyeckue yKka3zaHusi 110 HamucaHuio pedepaToB. YTBepikaeHbl Kadeapoi

3 |Hoxrotoska pedepara |busudeckoil xumuu, npotokon Ne 17 ot 11.05.2017 r.

4 |TlogroToBka K MeTtoaudeckue yKa3aHUS K BBITONHEHHUIO JaOOpaTOpHBIX paboT IO TUCHMILIMHE.
TeKyILEMY KOHTPOIIO, YTBepxIeHs! Kapeapoit Gpusuaeckoit xumun, mpotokos Ne 10 ot 13.03.2018 r.
3aLUTe Ta60PATOPHBIX Meroauyeckne pEeKOMEHAAIMM K OpraHM3alliHM ayIUTOPHOH W BHEAyIUTOPHOMH
pabot (camocTosITeNnpHOM) pabOTBI CTYINCHTOB: MeTOoxWdYecKue ykasanmsi / coct. T.II

Cropoxenko, T.b. [Tounnok, A.B., becrianos, H.B. Jlo3a. — Kpacromap: Kybanckwuii
roc. yH-T, 2018. 89 ¢

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIUI[ C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3/10poBbsi (OB3) npenocraistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist Ta ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3 Oo0pa3oBaTejibHbIe TEXHOJOTMH, NPHUMEHsieMble NPH OCBOECHHUM JHCHUILIHHBI
(Mmoay.ns)

B Xxopme wm3yyeHus JUCHMIUIMHBI IPEAYCMOTPEHO HCIOJIB30BAHUE  CIIEIYIOLIUX
00pa30BaTeNbHBIX TEXHOJIOTUM: JIEKIMHU, JTAOOpaTOpHBIE 3aHATHSA, CaMOCTOsITeNIbHas paboTta
CTYIEHTOB.

KoMIeTeHTHOCTHBINM MOAXOX B paMKax MPEnoJaBaHUs IUCLUIUIMHBI pPEaIU3yeTcs B
MCIIOJIb30BaHUHU HHTEPAKTUBHBIX TEXHOJIOTMI 1 aKTUBHBIX METO/10B (ITpo0sieMHas JIeK1us, padboTa
B MaJIbIX IPYNIax) B COYETAHUU C BHEAYJUTOPHOM paboToil.

NudopmaniionHble  TEXHOJIIOTUH, TMpPUMEHSEMble TpPU HU3YYEHUHU  JUCLMILIUHBI:
UCTOJIb30BaHUE  HMH(MOPMAIMOHHBIX  PECypcoB,  JIOCTYNIHBIX B HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE TPH U3YYEHUN AUCHUTUTUHBI
— I JIMI C OrPAHMYEHHBIMHM BO3MOXXHOCTSIMHM 3JI0POBbSI MPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIBTALIMM C UCIOJIb30BAHUEM DJIEKTPOHHOM MTOYTHI.
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4 OneHoYHbIE CPEACTBA VIS TEKYLIero KOHTPOJIS YCIeBAeMOCTH W IPOMEKYTOYHOM
aTTrecTanuu

OneHouHble CpeAcTBa IpEIHA3HAYEHBbl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTelIbHBIX
JOCTHKEHUI 00ydaroluxcsi, OCBOMBUINX MpOrpaMMmy y4eOHOH TUCHUILIMHBEL «MaTteMaTuieckoe
MOJICJIMPOBAHUE U ONTUMU3ALUSA IMPOLECCOB 3JIEKTPOMACCONEPEHOCA B 3JIEKTPOXUMHUYECKHX
CUCTEMax».

OneHouHbIE CpPeCTBA BKIIOYAIOT KOHTPOJIbHBIE MAaTEPHUAIIbl sl POBEACHUS TEKYLIETO
KOHTpOJIsI B (pOpME YCTHOTO OMpoca, OOCYXKACHHUS AUCKYCCHOHHBIX BOIPOCOB, KOHTPOJHHBIX
pabor, pedepaTos, 3a1a4 1 HHIAMBUAYATbHBIX 3aJJaHUN CTYJICHTOB U IPOMEKYTOYHOH aTTeCcTaluu
B (hopMe BOIPOCOB K IK3aMEHY.

CprKTypa OLICHOYHBIX CPEACTB NJIA TeRymei/i H l'[pOMG)KyTO‘lHOﬁ aTTeCTallun

HaumenoBanue
Kon 1 HanmeHoBaHue
Ne Pesynprarel 00y4yeHus OILIGHOYHOT'O CPEe/ICTBA
MHJIMKaTopa "
n/n (B cooTBercTBUM C 11. 1.4) Texymuit | IIpomexyrounas
(B cooTBeTcTBUH C 1. 1.4)
KOHTPOJIb aTTecTanys
1 NOIIK-2.1. IIpoBonut | 3HaeT MeToasl KpuTuyeckoro axamms | KP Bompoc Ha
KPUTUUECKHUN aHaJ M3 | pe3yJbTaToB COOCTBEHHBIX sKk3ameHe 1-3
pe3yNbTaToOB  COOCTBEHHBIX | OKCIIEPUMEHTAIBHBIX W  PacyeTHO-
9KCTIEPUMEHTAIBHBIX U | TEOPETHUECKHX PabOT, TEOpPETHUECKHE
pacyeTHO-TEOPETHYECKUX OCHOBBI (PM3MYECKOM XUMHH, SBICHUH
pador, KOPPEKTHO X | mIepeHoca B BIEKTPOXUMHUYECKUX
HUHTEPIPETHPYET cHCTeMax, CIIOCOOBI MaTeMaTHYECKOTO
MOJIETTMPOBaHUS
YMeeT aHaIU3UpPOBaTh, KOPPEKTHO HMX
MHTEPIPETHPOBaTh W IIPOBOAMTH
MaTeMaTHYECKOE OMHMCAHNE Pa3INIHBIX
ABJICHUH TIepeHoca
Brnaneer Teopueit 1 HaBEIKaMu aHaJIN3a
" MHTEPIIPETALUH Ppe3yNIbTaToB
MpPaKTUYECKOM M TEOpPETHYECKOH
paboTHI B 00JIACTH (PU3HUYECKON XUMUH
1 B Ipo(hecCHOHANBHOM JIeSITeNbHOCTH
2 HOIIK-2.2. ®opmynupyer | 3HaeT e cobcTtBeHHBIX | YO Bonpoc Ha
3aKJIIOYEHUS] U BBIBOJBI 10 | OKCIIEPUMEHTAJBHBIX W pacyeTHo- sk3ameHe 4,5,7
pe3yJiibTatam aHajM3a | TEOPETHUECKHX paboT B HU3OpaHHON
JIUTEPATYPHBIX JIAaHHBIX, | 00JACTH XMMHH MM CMEXKHBIX HaYK
COOCTBEHHBIX yMeeT (OpMYJIHPOBaTh 3aKIIOYECHHUS U
9KCTIEPUMEHTAIBHBIX U | BBIBOABI 110 pe3yjibTaTaM aHain3a
pacyeTHO-TEOPETHYECKNX JUTEPaTypHBIX JaHHBIX, COOCTBEHHBIX
paboT B n30paHHOM 00JMAacCTH | SKCIIEPUMEHTAIBHBIX W PacyeTHO-
XMMUH WM CMEKHBIX HAYK | TEOPETHYECKUX padoT B H30paHHOM
00J1acTH XMMUH WM CMEXHBIX HayK
Brnaneer HaBBIKAMH CPaBHHUTEIBLHOTO
aHaImn3a " npodeccrHoHaIBHBIM
TEPMHUHOJIOTHYECKUM alapaToM s
(opMynMpOBaHUS ~ 3aKNIIOUYEHHS |
BBIBOJIOB II0 pe3yJibTaTaM aHajK3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
OKCIIEPUMEHTAJIbHBIX W pacyeTHo-
TeopeTHyeckux paboT B u3OpaHHOU
00JIaCTH XUMHUU WIIA CMEXHBIX HAYK
3 HOIIK-3.1. Hcnonesyer | 3Haer coBpemeHnbie UT- Texnomornu | YO, KP, Bormpoc Ha
COBpPEMEHHEBIE UT- | nna cbopa, aHanm3a u mpencrasieHus | P3 sk3amene 6,8-10
TEXHOJIOTUU Tpu  cbope, | uHQopmManuu  u3OpaHHOW  obmacTh
aHalnM3e W TIPEJCTaBICHHH | pabot




nHpopManMy XUMHYECKOTOo | YMeeT  CpaBHMBaTh  IOJyYEHHBIC
npoduis pe3yNbTaThl C 3KCIICPUMEHTAIBHBIMHU
JAHHBIMH
Bnaneer  HaBbIkamMm ~ paboT  C
coBpeMeHHbIMM  WT- TexHOIOrMAMU
U cOopa, aHanM3a M MPEACTABICHUS
nHpOpManuu B U30paHHON oOmacTu
pabot
4 NOIIK-3.2. Hcnonp3yer | 3HaeT TeopeTndeckue OCHOBH pu3uko- | YO Bonpoc Ha
CTaHAAapTHBIE U | XMMHUYECKUX SIBJICHUH IIepeHoca B sk3amene 11,12
OpHUTHHAIBHBIE IIEKTPOXUMHUUECKUX CHCTEMAX,
MPOTpaMMHBIE  TPOAYKTHI, | HOAXOABI U CIOCOOBI MATEMAaTHIECKOTO
pu HEOOXONMOCTH | MOJICIIMPOBAaHUS B U3MIECKOH XUMHU
ananTupys UX IS pelleHHs
3agad  mpodpeccHoHanbHOl | YMEET paboTaTh ¢ MaTeMaTHYCCKHUMH
NeSTeNbHOCTH MOJEIISIMHY, OTMCHIBAIOLIINMHU
IIEKTPOXUMHUUECKOE MIOBEICHHUE
MeMOpaH
Brnaneer mporpaMMHBIMU HPOTYKTaMH,
peaNn3yonIMu CHCTEMY
MaTeMaTHYECKUX MOJIEIeH
5 HOIIK-3.3. Hcnonp3yer | 3HaeT coBpeMEHHbIE BBIYUCIUTENbHbIE | P Bonpoc Ha
COBPEMEHHBIE MeTonsl Al OOpadOTKM — JTaHHBIX sk3ameHe 13-15
BBIYHMCIIUTEIbHBIE ~ METOJABI | IKCIIEPUMEHTA, MO/JICINPOBAHUS
Ui 00pabOTKM  JTAHHBIX | CBOMCTB BEIECTB W MaTepuajoB, a
XUMHUYECKOTO TaKXe MPOIIECCOB C UX ydacTHEM
9KCIEPUMEHTA,
MOJCIMpOBAHUS  CBOMCTB | YMECT 00pabaThIBaTh JJaHHbIE
BEIIECTB M MaTephanos, a | YKCIEPHMEHTa, MOJIEIUPOBATh
TaKKe TPOLECCOB ¢ ux | CBOMCTBA BEIIECTB M MAaTCPHANIOB, a
ydgacTHeM TaKkXe TMPOLECCOB C HMX Yy4YacTHEM C
MOMOIIBIO COBPEMEHHBIX
BBIYHCIIUTEIBHBIX METOIOB
Biageer HaBplkaMM MaTeMaTHYECKOMN
00pabOTKH JAaHHBIX 3KCIEPUMEHTA,
MaTeMaTHYeCKOro OIHCaHHs CBOWCTB
BEIIECTB W MarepuasoB, a TaKxKe
MPOLIECCOB C MX yYacTHEM
Tunosble KOHTPOJIbHBIC 3aJaHUA HJIX UHBIC MaTepHAJIbI, H606XOI[I/IM]>Ie AJIF OICHKHU
3Hal-ll/li71, YMeHHﬁ, HAaBBbIKOB " (I/IJ'II/I) onbITa 1€ATCJIbHOCTH, XaPAKTCPUIYIOIIUX ITAIIbI
(l)OpMHpOBaHI/[ﬂ KOMHeTeHHHﬁ B IIpouecce OCBOCHUS 06p330BaTeJ'II)HOI7[ NnporpaMmmbIl
BOHPOCLI aJIdA KOHTpOJ’IbHOﬁ paﬁoTbI 1o TEME «Bl/l)lbl MeMﬁpaHHLIX MmpoueccoB u
HCMOJb3yEeMbI€ B HUX MEMﬁpaHbI»
1 Buibl MeMOpaHHBIX MTPOLIECCOB.
2 Kakue ™emOpaHHbIE NpOIECCHl MOAXOAST MM KaKuX JHAma3oHOB KOHIIEHTPALHUN

OUYMIIAEMbIX PACTBOPOB?

~No o1k~ w

CTpOSI.
8
9

CTpyKkTypa BHEIIHUX MeX(a3HbIX IPaHUI] HOHOOOMEHHBIX MEMOpaH.

KaxoBa BHYTpeHHSs CTPYKTYpa HOHOOOMEHHBIX MeMOpaH?

Crpoenue memOpaH. BHyTpeHHee pa3aeneHne MmeMOpaH 1o ¢azam.
CtpyKTypa BHYTpEHHUX MeK(a3HbIX TPaHUI] HOHOOOMEHHBIX MEMOpaH.
JBoiiHo#t anextpuyeckuit cnoit (IDC). Moaenu cTpoeHHs HBOWHOTO JNIEKTPHUYECKOTO

Pacnpe;[eneHHe nop MeM6paHLI 1o paanycam. MI/IKpO-, MC30- U MAaKpOIIOPHI.

Uem oTin4varOTCsi MEeMOpaHbBI, HCIOJb3yeMble B OapoMeMOpaHHBIX Iporeccax, OT

MeM6paH, HCIIOJIb3YCMBIX B 3HeKTp0MeM6paHHLIX HpOHCCC&X?
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10 da3oBasi HEOIHOPOIHOCTH MEMOpaH HAa MUKPOYpPOBHE. MI3MEHEHUs CTPYKTYPbl MeMOpaH
npu HaOyxaHuu. [lepkonauus.

11 [Mpencrasnenust [peiidroca u 'mpke o crpykrype MemOpaH. KnacrepHo-kaHaIbHas
Mozenb ['upke.

12 Monenu Kpoiiepa u XKebemnst

Bonpocsl 1151 ycTHOro onpoca 1no reme « MuKporereporeHHas MoJaeJab»
1 MuxkporereporenHas Mojieiab. OCHOBHBIE [T0JIOXKEHUS U yPaBHEHUS.
2 [IpuMeHEeHrEe MUKPOTe€TEPOre€HHON MOJEIIH.
3 Touka wu3031n€KTPONPOBOAHOCTH. OIpeNeeHue TOYKU H303JIEKTPONPOBOAHOCTH U3
JAHHBIX 3JIEKTPOIPOBOJHOCTH MEMOpaH.
4 Pacuer nonu reneBoil u MexreneBoi (a3bl U3 JaHHBIX 3JIEKTPOIPOBOAHOCTH.
5 [Tapamerp I'nHycuna u ero onpezeneHue U3 AaHHbIX 1UGGy3MOHHON TPOHUIAEMOCTH.

Bomnpocskl 1J11 yCTHOr0 0Npoca U KOHTPOJIbHOH padoThl o TeMe « KoHBeKTHBHO-
audPy3noHHas Moaeab»

1 UYeM 0TIIMYAIOTCS MAKPOCKOIMYECKUI U MUKPOCKOIIMYECKUN MEXaHU3MBbI IIepeHoca?

2 Kaxue ocHOBHBIE 3aKOHBI COXPAaHEHUS CYIIECTBYIOT?

3 Kakue ypaBHEHHSI OTHOCATCS K YpaBHCHUSIM Oayianca?

4 Yro onuchIBalOT ypaBHEHHs OajlaHCa Macchl M OajlaHCca KOJIMYecTBa BelecTBa?

5 B yem ocoOeHHOCTh ypaBHECHHSI OaTaHCa KOJIMYECTBA IBHIKECHUS?

6 B uem ocHOBHOe otTauuue mpouecca JUGPy3UH B YCIOBUAX  HAJIOKEHHOI'O
AIEKTPUUECKOTO T0JIsA U 6e3?

7 W3 xakux ypaBHEHHH U NPEIIIOI0KEHUH BpITeKaeT ypaBHeHue HepHera-ITnanka?

8 Kak BbIpa3uTh IUIOTHOCTH IOTOKAa HOHOB YE€pe3 TI'PATUEHT AIIEKTPOXUMHUYECKOTO
noreHmana?

9 B uem 3akitouaercs yciioBue paBHOBECHUS?

10 YeM naMUHApHOE TEYEHHE JKUAKOCTH OTIM4YaeTcss oT TypOyneHTtHoro? Ilo kakum
rapaMerpaM MOXHO ONPEAEIUTh, SIBISIETCA JIU TE€UEHHE JJaMUHAPHBIM WU TYpOYJIEHTHBIM?

11 N3 xakux ypaBHEHUH U NPEIONI0KEHUN BbITeKaeT ypaBHeHne Hepuera-Ilnanka?

12 Uro takoe AU(Py3MOHHBIM MOTrpaHUYHBIM cioi? ['MaponMHAMUYECKHI MOTpaHUYHBIN
cioit? Kak oHM cCOOTHOCSTCS MEXTy CO00M?

13 [Tonstue o nuddy3unonnom cnoe: cioit Hepucra, nonHas tonmunaa aud@y3MoHHOTO CIIos,
TUAPOIVMHAMUYECKUN TTOTPAHCIION.

14 Yemy paBHA CKOPOCTb T€UEHHUS KUIKOCTH B si/Ipe MOTOKA? Y CTEHKH TPYOb! WM IJIOCKON
MJIACTUHKU?

15 Kakue cnaraemble Bxoast B ypaBHeHue Hepucera-Ilnanka?

16 B uem npeumyiecTsa UCOIB30BaHUS IBYMEPHON Moaenn? B yem HegocTtaTtku?

17 Kak wMarematmuecku 3anuceiBaeTcs ypaBHeHne Heprcra-Ilnanka misg JByMEpHOIO
ciyyqast?

18 Kakue rpannuHbie ycIoBUs IPUMEHSIOTCS JUIsl IBYMEPHON KOHBEKTUBHO-IU(DPY3MOHHOM
Mozenu?

IIpumepsl 32124 AJ151 KOHTPOJIbHOM padoThl 10 TeMe «KonBekTHBHO-1U(y3HOHHAS
MOJ1eJIb»

Bapmuanr 1

3anauva. HaiiTu onTuManbHOE HampshKeHne U ce0eCTOMMOCTh BOJIbI, TOTydaeMoi mpu D/
pactBopa NaCl ¢ konnenrpamueid 0,01 monw/n. IIpuHATH, YTO CKOPOCTH TeYeHHs pacTBopa 1,6
cm/c, koapounment muddysun comn D NaCl=1,6x10-5 cm2/c. Croumocts mMemOpan 1000
py0./M2. CTouMOCTB 3J1. PHEprum paBHa 2 py0. 3a kKBTxuac. 3arpatamu >JI€KTpO’HEPTHU HA
nepekavyky pacTBopa npenedpeus. Uncio padbounx 4acoB B roay 5840, crouMocTb 000py0BaHUS
6e3 cronmoctn MemOpan 200 000 py6ieii. [TpoM3BOIMTENEHOCT YCTAHOBKH 1 M°/4 IO IMITIOATY
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u 02 M4 no konmenrtpary. Illupuna paGoueil uyacTu MeMOpaHbl (=IIMPUHA KaMephl
obecconuBanus) 40 cm, paccTtossHue Mexay cocenHumu MemOpanamu h=0,5 mm. Crenenb
obecconuBanus 0,8. MakcumanpHoe ymuciio JieT 3kciutyatauuu 12 ner. IlpenxycMoTpers 3ameny
MeMOpaHbI Kaxple 4 Toa.

Bapuanr 2

3amada. Haiitu onTumansHOE HaNpsDKEHHE U ce0eCTOMMOCTh BOJIBI, TOTydaeMoit pu D]
pactBopa NaCl ¢ konnentpanueit 0,01 monp/n. [IpuHATE, YTO CKOPOCTH TE€YeHHUsS pacTBopa 1,6
cm/c, koapdumment mudpdy3un comu DNaCl=1,6x10-5 cm2/c. Croumocts MemOpan 1000
py0./M2. CTOMMOCTB 3J1. SHEpruM paBHa 2 pyO. 3a KBTxwyac. 3arparamMu 3JIEKTpOIHEPTUHM HA
nepeKadky pacTBopa npenedpeus. Yncno pabounx yacos B roay 5840, crTouMOCTh 000pyI0OBaHUS
6e3 cronmoctn MemOpan 200 000 py6ueii. ITpoM3BOIMTENFHOCT YCTAHOBKM 1 M°/4 IO AMITIOATY
u 02 M4 no xonmenrtpary. ILlupuna paGoueit uyacTu MeMOpaHbl (=IIMPUHA KaMephl
obecconmmBanus) 40 cm, paccTrossHue Mexay cocenHumu MemOpanamu h=0,5 mm. Crenenp
obecconuBanus 0,8. MakcumanpHO€e ymuciio JieT 3kciutyatauuu 12 ner. IlpenxycMoTpers 3ameny
MeMOpaHBbl Kaxk/ple 4 rona.

Bonpocs! 14151 yetHoro onpoca no reme «IIpuiokenne reopun nogooms K
3J1eKTPOMEMOPAHHBIM MpoLeccam»

1 Uro Takoe kputepuu nonodus? Kakue kpurepuu nogodus Bl 3HaeTe?
2 N3 kakux reoMeTpuyecKkux IMapaMeTpoB BBIBOIATCA uucna PeitHonbaca, IlImuara,
[epryna, [Ipaaarna? C kakuMu GU3NISCKUMU TPOIICCCAMU OHH CBSI3aHBI?
3 Bup 3aBucumoctu Sh-Re.
4 KakoBa ponp cemapatopa-TypOynu3atopa B MemOpanHou cucreme? B uem ero
nonoxkurenbHoe BiausHUe? OtpunarensHoe? B kakux cioyyasx 1eaecooOpa3HO MNPUMEHSTh
cemaparop-TypOyIu3aTop, a B KaKux — MHOE HAIlOJTHEHUE KaHasa?

IIpumepHbIie Tembl pedepaToB no pasaeny «Pacder /[ anmapaToB M1 KOMILIEKCHBIX
YCTAHOBOK 110 OYHUCTKE BOAbI»

1 Brusiaue mesxxmemOpaHHOT0 paccTostHus Ha 3¢ dekTuBHOCTL DJ] mporecca.

2 Haubonee mmpoko ucnonb3yemsle B pouecce 3] cenaparopsl. MIx napaMeTpsl, BIUSIHNE
Ha 3¢ dexTuBHOCTH D/I mMporiecca.

3 I'unponunamuueckuit pexxum O] Moaynel, HUCHOIb3yeMBIX IpPU 00ECCONMBAHUU
pPacTBOPOB B IONPEACIBHBIX U CBEPXIIPEIEIbHBIX TOKOBBIX PEXKUMAX.

4 I'unponunamuueckuit pexxum DJ] Monynel, HUCHOIB3YEMBIX B 3JIEKTPOJIUATM3HOM
KOHIEHTPUPOBAHUU.

5 BnusiHue CTOMMOCTH 3JEKTPO’HEPIMM HAa KOHEYHYK0 CTOMMOCTBH BOJbI, OYHIIEHHOU
AIIEKTPOIUATH3OM.

6 BbIxos no AMCTWIIIATY B MpoLieccax 0OpaTHOrO 0OCMOCA M AJIEKTPOIHan3a.

7 MemOpaHbI, UCTIOB3yeMbI€ B MPOMBIIUIEHHBIX JIEKTPOIMAIN3HBIX amnmaparax: MK-40,
MA-40, MA-41, CMX, AMX, CMH, AMH. X 10CTOMHCTBa B HEJIOCTATKH.

8 Pacyer  cToMMOCTM  COMYTCTBYIOIIEr0  OOOPYAOBaHHSA,  HCIOJIB3YEMOIO  MpHU
AIIEKTPOHAIIU3E.

3auyTeH0-IK3aMeHAIIMOHHbIE MATEPHUAJIBI IJIS1 IPOMEKYTOUYHOM aTTecTaluu (IK3aMeH)
Bonpocsl 11 MOATOTOBKH K 3K3aMeEHY:

1 Kiaccudukanms saepropecypcos.

2 DOHeprusi, SHEPreTHKa, SHEProcOepekeHUe, DSHEPreTHYECKHe pecypchl (OCHOBHBIE
TEPMUHBI U ONIPENIETCHHUS).

3 Ouneprerndyeckue pecypcbl. OCHOBHbIE TEPMUHBI W TOHATHA. TpajuIIMOHHBIE WU
HETPaJUIIMOHHBIC PECYPCHI.

4 Bo300HOBIIsIEMBIE 1 HEBO30OHOBIISIEMBIE PECYPCHI.

5 Pecypchast o0ecriedeHHOCTh MUPOBOM SHEPTETUKHU U MEPCIEKTUBBI €€ Pa3BUTHSI.
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6 Cocrostae u QyHkiun coctosinus. Ilponeccesl u ux ycnosus. [1epBblil 1 BTOpod 3aKOHBI

TEPMOJNHAMUKHU.

7 3aK0H COXpaHEHHS SHEPTUH, U3MEHEHUE SHTPOITUU CHCTEMbI U OKPYXKAIOIICH CPE/IbI.

8 Dkcepreruueckuii 6ananc. duzudeckas dKceprus. Ikceprust cMmemieHus. KonudectBo u
KayeCTBO TEIUIOThI. XUMHUYECKasi SKCEPTHsL.

9 Knaccudukanuusa u Buabl Tomnus. [Ipoucxoxiaenue, crnocoObl 100bIYM M IPUMEHEHHUE
pa3IMYHBIX BUJOB TOTUIMB. OCHOBHBIE COBPEMEHHBIC BUBI U XaPAKTEPUCTHUKA TOTLIUB.

10 Hedrexumus n katanu3. AHanu3 GpakIIMOHHOTO COCTaBa HEPTHU U MOJEIBHBIX CMeCeH
YIJIEBOIOPOIOB.

11 Knaccudukanus copOEHTOB AJii OYHCTKH OKPYXKAroIIed cpeabl OT YIIeBOJOPOIHBIX
3arpsI3HECHU M.

12 [IpyHIMIBI ¥ OCHOBHBIE HANpPABIEHUS MOCTPOCHUSA  OE30TXOAHBIX  XHUMHKO-
TEXHOJIOTUYECKHUX TIPOU3BOJICTB.

13 Knaccudpukanus mnonumepoB. CHHTE3 TMOJIMMEpPOB: PEAKIUH MOJUMEpPU3ALUUA U
MOJIMKOHICHCAITUH.

14 Herpanunuonnas sHepreTuka M ee XapaKkTepHCTHKA: BETPOIHEPreTHKa, reorepMalibHas

DHEPTeTHKA, COJTHEUHAs SHEPreTHKa, MaJlasi THAPOIHEPTeTHKa, OMOdHEPreTHKa, YHEPT U MOPEl 1
OKEaHOB.

15 Knaccugukanus, BUIpl 1 OCHOBHBIC XapaKTEPUCTUKU TOIUTMBHBIX 3JIEMEHTOB.

16 QOUIBTpYIOLIKE ATEMEHTHI U copOeHThI. Knaccudukanus copoeHToB. MeToabl mojiydeHus
U IIPUMEHEHUE COPOEHTOB.

17 DnexkTpoMeMOpaHHBbIe Tporecchl. J{unanus, aeKTpograin3, HOHHbBIH 0OMEH.

18 BbapomemOpannbie mporecchl. OcMoc 0OpaTHBIE OCMOC M MeMOpaHbl JJIsi 00paTHOTO
ocMmoca.

19 OO011ue BONpoCH! YIPABIECHUS IHEPrOoCcOEPEKEHUEM Ha MPEANPUATUAX. DHEPTeTUUECKUI
MEHEKMEHT.

Ilpumep 3x3amenayuonnozo ounema:
®enepajbHOE rocy1apcTBeHHOE 010/KeTHOe 00pa3oBaTeIbHOE YUpeKIeHHe
BbICIIET0 00pa30BaHUs
«Ky0aHckuil rocy1apcTBeHHbIN YHHBEPCHTET»
Xumust
DNEKTPOXUMHUS
Kadenpa puznueckoit xumun
Jucuuniauna «MaTteMaTudyeckoe MoJeJTHPOBaHMe H ONTUMH3ALMS NPOLECCOB
3J1eKTPOMACCONEPEeHOCca B YJIEKTPOXHMHYECKHX CHCTEMAX)
JK3aMeHalMOHHBbII Oniet Ne 1

1. Knaccudukanms snepropecypcos.
2. 3aKOH COXpaHEHMsI PHEPTruU, W3MEHEHUE SHTPONHUHU CUCTEMbI U OKPYKaIOIIEeH
Cpensbl.
3. DnexTpoMeMOpaHHbIe Mpoliecchl. J{uanus, 2IeKTpoInann3, HOHHBIH 0OMEH.
3aBenyrouiuii kadeapoit N.B. ®anuna

Kpurtepun oneHuBanus pe3yjbTaToB 00y4eHHs

OneHka Kpurepun onieHuBaHus 10 3K3aMeHy
OLICHKY «OTJHMYHO» 3aCIy>KUBACT CTYIEHT, OCBOUBIUMNA 3HAHWS, YMCHMUS,
Beicoknii KOMITETEHIIMH U TEOPETUYECKUI MaTepuai 6e3 mpoOesoB; BHIIOIHUBIIHMA BCe
YPOBEHb «5» | 3a/laHus, NPEeIyCMOTPEHHbIE y4EOHBIM IUIAHOM HAa BBICOKOM KaueCTBEHHOM
(oTHMYHO) YpOBHE; IPaKTUYECKHE HABBIKH MPOPECCHOHATBHOIO TPUMEHEHHSI OCBOEHHBIX
3HaHuil cdopmupoBanbl. CTyaeHT CBOOOJHO BIAJEET TEOPETUYECKUM
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MaTepuagoM (3HaeT KaKk OCHOBHBIE, TaK U CHEIU(PUYECKHE CHHTETUYECKUE
METONIbI, a TaKXe MEXaHHW3Mbl OCHOBHBIX pEakKlMii) U CIOCOO0EH
CaMOCTOATEJIbHO PEIINTh SK3aMEHALIMOHHYIO 3a/1a4y

OIICHKY «Xopoumo» 3acCilyXuBacT CTYACHT, MPAKTHUYCCKHU IIOJHOCTBIO
OCBOHWBIIHI 3HaHUA, YMCHHUA, KOMIICTCHLIUHU H TeOpeTI/I‘IeCKI/Iﬁ Marcpual,
y‘-IGGHBIG 3agaHus HEC OUCHCHBI MaKCUMAJIbHBIM YK CJIOM 6aJIJIOB, B OCHOBHOM

Cpennuit
OBCHD <y chopMupoBasl  MpakTH4YeCKue HaBbIKM. CTyIEHT XOpOIIO  BJIaJieeT
yr()xopomo) TEOPETUUECKUM MAaTEepUaAJIOM, 3HA€T Oa30BbIe CHHTETUYECKHE METO/Ibl U UMEET

IIPEICTABICHUE O MEXaHU3MaxX OCHOBHBIX CHHTETHYECKU BaXKHBIX PEaKLUi,
CMOCOOCH CHpPaBUTHCS € SK3aMEHAIMOHHOW 3a7ayeil mpu HEe3HAYUTEITbHON
IIOMOIIY CO CTOPOHBI PENOIaBaATENs

OLIEHKY «YAOBJIETBOPUTEJbHO» 3aCIyKHBAa€T CTYJIEHT, YAaCTUYHO C
npoGesiaMyd OCBOMBLINI 3HAHMS, YMEHHUS, KOMIETCHIIMH U TEOPETUUYECKHIt
[ToporoBeiii | MaTepuan, MHOTHE y4eOHBIC 3aJaHUs JINOO HE BBITIOIHIII, JITMOO OHU OIICHEHBI
YpOBEHb «3» | uYuciIOM OaiyioB ONM3KUM K MHUHUMAJIbHOMY, HEKOTOpBIE MPAKTHYECKHE
(ynoBneTBOop | HaBBIKH He copMupoBaHbl. CTYyICHT 3HAET 0230BbIC CHHTETHYECKHUE METO/IBI,

UTEJIBHO) OJIHAKO IUJIOXO pazOupaercs B CHEHU(PUYECKHX METOJaX W MeXaHH3Max
OCHOBHBIX PEaKIii, C TPYAOM CIPABIAECTCS C IK3aMEHAMOHHOW 3a7a4eil Ipu
CYILIECTBEHHOW IMOMOIIIM CO CTOPOHBI MPENOAABATEIS

OLICHKY «HEYAOBJIETBOPHTEIbHO» 3aCiy)KMBAa€T CTYJEHT, HE OCBOUBILHH
3HaHUS, YMEHMs, KOMIIETEHLIMM W TEOpPETHYECKHH Marepuain, ydeOHbIe
3a/laHusl HE BBINOJIHWI, IPAKTUYECKHE HABBIKU HE copMupoBaHbl. CTYIEHT
He cHoco0eH peluTh 53K3aMEHALMOHHYIO 3ajady Jake ¢ IOMOLIbI0
IIPEINOoIaBaTels U IUI0XO0 BIAJEET TEOPETUUECKUM MaTepHaaoM (HaOI01at0TCs
CYIIECTBEHHbIE OIMOKY MTPHU 0OCYXkIEHUH 0a30BbIX CHHTETHUECKUX METOJIOB)

MunuMansH
bl YPOBEHB
«2»
(HeyoBIETB
OPUTEIILHO)

Kpurepun oneHuBaHus pe3yibTaTOB YCTHOIO OIIpOca

OneHka «omauuHoe» CTaBUTCA, €CIM CTYAEHT IOJHO H3jaraeT marepuain (OTBedaeT Ha
BOIIPOC), Jla€T IpaBWJIbHOE ONPEJCIICHUE OCHOBHBIX IOHSTHUN; OOHApY)KHMBAE€T MOHUMaHUE
MarepHalia, MOKeT 0OOCHOBAaTh CBOU CYXJEHHUS, MPUMEHUTh 3HAHMUSA Ha NpaKTHKE, MPUBECTH
HE00XO0UMbIE IPUMEPHI HE TOJIKO U3 yUeOHHKA, HO U CAMOCTOSTEILHO COCTABIICHHBIE; N3JIaraet
MaTepua IocieJ0BaTeIbHO U IPAaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO SA3BIKA.

OneHka «xopouio» CTaBUTCS, €CIU CTYJIEHT J1ae€T OTBET, YIOBJIETBOPSIOUINII TEM Ke
TpeOOBaHUAM, YTO W JJIS OLEHKU «OTIUYHO», HO JOMycKaeT 1—2 OmMUOKH, KOTOpBIE CaM XKe
UCIPABIISET, U 1-2 HemoueTa B MOCIIEI0BATEIBHOCTH U S3bIKOBOM O(DOPMIIEHUH U3J1araeMoro.

OneHka «yooenemeopumenvnoy CTABUTCS, €CIM CTYJCHT OOHApy)XKHWBaeT 3HAHHUE U
MOHMMAaHNE OCHOBHBIX IOJIO’KEHUH TaHHOM T€MbI, HOT U3JIaraeT MaTepuas HETOIHO U JIOYCKaeT
HETOYHOCTH B ONPEAETICHUN MOHIATUIN WK (GOPMYTUPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO 00OCHOBAaTh CBOM CYXJECHMSI U MPHUBECTH CBOM MPUMEpHI; M3JIaracT MaTepual
HETMOCJIEZ0BATENILHO U IOIYCKAeT OIIUOKH B S3bIKOBOM O()OPMIIEHHUHU H3J1araeMoro.

OueHka «Hey0oe1emeopumenbno) CTaBUTCS, €CIU CTYAEHT OOHapyXKMBAeT HE3HaHUE
OonblIe YacTH COOTBETCTBYIOLIETO BOIpPOCa, JOMYycKaeT oOmHOKM B  (opMyaupoBke
ONpeeNieHu U TPaBUJI, MCKAXKAIOUIME UX CMBICI, OECIOpSIOYHO U HEYBEPEHHO H3jaraer
matepuan. OneHka «2» OTMEUYaeT TaKUe HENOCTaTKU B IOATOTOBKE, KOTOPBIE SBISIOTCS
CEpbE3HBIM MPEMIATCTBUEM K YCIIEIIHOMY OBJIAJICHUIO TOCTIEAYIOIINM MaTepHalIOM.

Kpurtepun oneHuBaHus KOHTPOJIBHBIX padoT
KonTponbHas pabota mpoBoIUTCS B MTUCbMEHHOM (opMe.
O1eHKa «OTJIMYHO» BBICTABIISCTCS, €CIU CTYAEHT BBIMOJHWI PaboTy 6e3 OmuOOK U
HEJ0YETOB, JOMYCTUI HEe 0oJiee OJJHOTO HEJoUeTa.
O1eHKa «X0POIIO», €CIIU CTYACHT BBIINOJHUI paboTy MOJTHOCTHIO, HO JIOMYCTUI B HEH HE
OoJiee 0THOM HErpyOOii OITMOKK M OJTHOTO HEJ04UeTa, Wik He 0ojiee IBYX HE0YETOB.
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OrneHka «yI0BJIeTBOPHUTEIbHO», €CIIM CTYACHT IPAaBWJIBHO BBIOJHUI HE MEHee
MTOJIOBUHBI pa0OTHI WJTH JOMYCTUII HE 0oJiee IBYX IPyOBIX OMIMOOK, MIH HE Oojiee OHOU rpy0oit
¥ OJIHOM HEeTpyOoii OIIMOKY U OHOTO HEI0UeTa, MU He OoJ1iee IBYX-TpeX HerpyObIX OMNOOK, UITH
OJTHOW HEerpy0Od OMMOKH M TPEX HEJI0YETOB, WIM MPH OTCYTCTBHH OINMOOK, HO MPH HATUYUU
YeTBIPEX-TISITH HEJ0YETOB, TNIOXO0 3HAET TEKCT MPOU3BENICHHS, JOMYCKAaeT HCKaKEHHE (DaKTOB.

O1ieHKa «HEY10BJIETBOPHTEIbHOY», €CIIU CTYJCHT JIOIMYCTHJ YACIIO OIMOOK M HEJIOYETOB,
IPEBOCXOJIAIIEE HOPMY, ITPH KOTOPOM MOKET OBITh BEICTABJICHA OIICHKA «3», HIIN €CJIU MTPABUIBLHO
BBITOJIHUJI MEHEE TTOJIOBUHBI PAOOTHI.

Kputepun ouennBanus JadopaTopHbIX padoT

«5» (OTIAMYHO): BBINOJIHEHBI BCE 3aJaHusl J1ab0opaTopHOil padoThl, CTYACHT YETKO U 0e3
OIIMOOK OTBETHII Ha BCE KOHTPOJILHBIE BOITPOCHI.

«4» (XOpOI1I0): BHITOJHEHBI BCE 3aJaHUs J1a0OpAaTOPHOM pabOThI; CTYJIEHT OTBETUII HA BCE
KOHTPOJIbHBIE BOITPOCHI C 3aMEUYaHUSIMH.

«3» (YOOBIETBOPUTENBbHO): BBHIMOJHEHBl BCE 3aJaHusd JlabopaTopHOH paboThl ¢
3aMEYaHUSIMU; CTYICHT OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.

«2» (He 3a4TeHO0): CTYAEHT HE BBIIOJHWI WIM BBIIOJHWI HENPAaBHIBHO 3a/laHus
71a00paTOPHOI pabOTHI; CTYICHT OTBETHII HA KOHTPOJIBHBIE BOTIPOCHI C ONIMOKaMH MJIA HE OTBETHIT
Ha KOHTPOJIbHBIE BOITPOCHI.

Kpurepun oneHuBaHus pe3y/ibTaToB J1a00PATOPHOIO 3aHATHS € pellieHHeM 3a1a4

OneHka «omauyno» BBICTABISIETCS, €CIM CTYICHT MMEET IIyOOKue 3HaHHUsA y4yeOHOro
Marepuaja 1Mo TeMe NPAaKTUYeCKOH paboThl, MOKa3bIBAET YCBOCHHE B3aMMOCBSI3M OCHOBHBIX
HOHATHUH, UCHONb3yeMbIX B paboTe, CMOI' OTBETUTh HA BCE YTOUYHSIOIIME M JIONOJIHUTEIbHbIC
BoNpochl. CTYyIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO0 M IMPAKTUYECKOro MaTepuana Io
TEeMe IMPaKTHUYECKOW paloThl, ONpenAessieT B3aUMOCBS3M MEXAy IOKazaTeslssMU 3ajaud, JNaéT
IIPaBUJIBHBIM QITOPUTM PELICHHUs, OINpPEAEIsieT MEXAUCHUIUIMHAPHBIE CBSI3W 10 YCJIOBHIO
3aJaHusl.

OneHka «xopouio» BBICTABISETCS, €CIM CTYJIEHT MOKa3al 3HaHWE y4eOHOro marepuaa,
YCBOMJI OCHOBHYIO JINTEPATYPY, CMOT OTBETUTH IIOYTH IIOJIHO HA BCE 3aJJaHHBIE JOIIOJIHUTEIIbHBIE
U YTOYHSIOIIKE BOMPOChl. CTYAEHT JAEMOHCTPUPYET 3HAHUS TEOPETUUYECKOrO0 M MPAKTUYECKOTO
MaTtepuaja MO TeMe NPAaKTUYEeCKOH paboThl, JOMycKas HE3HAYUTEIbHbIE HETOYHOCTH MpHU
pelmeHun 3a1ad, UMesl HEMOJIHOE NMOHMMaHUEe MEXIMCUUIUIMHAPHBIX CBS3€H NPU IPABUIBHOM
BBIOOpE aJrOpUTMa PEeLIeHHs 3a/laHHsL.

OneHka «y00e1emeopumenbnoy BbICTABIISETCS, €CIU CTYIEHT B 11€JI0M OCBOWJI MaTepHal
NPaKTUYECKOM pabOThl, OTBETHII HE HA BCE YTOUHSIOUIME U JONOJHUTENbHbIE BONPOCHl. CTYyAEHT
3aTPYJIHSETCS C TMPAaBUIBHOM OLEHKOM MNPEIIOKEHHOW 3a/add, MAa€T HEMOJHBIA OTBET,
TpeOYIOUM HaBOAIMX BOIPOCOB MpENoAaBaTeNs, BHIOOp aNropuTMa peLIeHUs 3a/ladu
BO3MOJKEH IIPH HABOASAIIMX BOIIPOCAX MIPENOIABATEII.

OueHka «Heyooe1emeopumenvHo» BBICTABISETCA CTYINEHTY, €CIM OH HMEET
CYILIECTBEHHbIE IPOOENbl B 3HAHUSIX OCHOBHOTO Y4eOHOIo mMarepuasa MpakTH4YeCKOW padoThl,
KOTOPBIN MOJHOCTBIO HE PACKPBLI COAEPKAHUE BOIIPOCOB, HE CMOI' OTBETUTH HA YTOUYHSAIOIIUE U
JIOTIOTHUTEIbHBIE BONIPOChl. CTYy/IEHT 1aéT HEBEPHYIO OLIEHKY CUTYalluH, HEIIPaBUIbHO BHIOMpPAET
AJITOPUTM JCUCTBUM.

Kpurepun ouenuBanust pedgeparon
OreHKa «OTJIMYHO» CTAaBUTCS, €CITU BBITIOJIHEHBI BCe TPEOOBAHUS K HAMMMCAHUIO U 3aIlUTE
pedepaTta: obo3HaueHa mpobieMa W O00OCHOBaHA €€ aKTyalbHOCTh, CHEJIaH KPaTKHM aHaln3
Pa3IMYHBIX TOYEK 3PEHUS Ha pacCMaTpUBAEMYIO MPOOJIEMY M JIOTHUHO H3JIOKEHAa COOCTBEHHAs
MO3HIINS, CHOPMYITUPOBAHBI BRIBOJIBI, TEMA PACKPHITA MIOJIHOCTHIO, BBIIEPIKaH 00BEM, COOITIOICHBI
TpeOoBaHUS K BHEIIHEMY O(GOpPMIICHHIO, JAHbI MPAaBWJIbHBIE OTBETHl HAa JOMOJHUTEIbHBIC
BOTIPOCHI.
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OrneHKa «XOpOIIO» CTABHUTCS, €CIM OCHOBHBIE TpeOOBaHUs K pedepary M ero 3aiiuTe
BBIMIOJIHEHBI, HO MpPH 3TOM JONYILIEHBI HEAOYETH. B YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JIO)KEHUU MaTepuana; OTCYTCTBYET JIOTHYECKas IIOCJIEIOBAaTEIIbHOCTh B CYXKACHUSX; HeE
BbIIEpKaH 00BEM pedepaTa; UMEIOTCs yIyleH!s B 0pOpMIICHUH; Ha TOTIOJTHUTEIbHbIE BOIPOCHI
MIPU 3aIUTE JaHbI HETIOJHBIE OTBETHI.

OrneHka «y/A0BJIETBOPUTEIBHO» CTABUTCS, €CJIM UMEIOTCS CYHIECTBEHHbIE OTCTYIJICHUS
oT TpeboBaHuil Kk pedepupoBanmio. B yacTHOCTH, TeMa OCBelIeHa JUIIb YaCTHYHO; JTOIMYILEHBI
dakTryeckue omuOKU B COAEpKaHUU pedepara Uil MPHU OTBETE Ha JIOTOJIHUTEIbHBIE BOIIPOCHI;
BO BpEMS 3aIIUTHI OTCYTCTBYET BBIBO/I.

OneHka «HeyI0BJIETBOPUTEJIBLHO» CTaBUTCS, €clid TeMa pedepara HE pPacKphITa,
0oOHapyKUBaAeTCA CYIIECTBEHHOE HETIOHMMAaHUE MPOOJIeMBI, WK pedepar He MPeICTaBIICH.

KpuTepuu oueHMBaHUS Mpe3eHTAIHH

O1eHKa «omauuHoy BHICTABIISACTCS CTYJCHTY, €CIIH:

- IPE3EHTAIMs COOTBETCTBYET TEME CaMOCTOSTEIBHON PabOTHI;

- oOpMIIEH TUTYJIBHBIH CJaii]] C 3aroJ0BKOM (TeMa, eI, IIaH U T.1I1.);

- cOpMyIHpOBaHHAs TEMa SICHO U3JI0KEHA U CTPYKTYPUPOBAHa;

- HCIOJIb30BaHbl Tpaduueckue u3o0paxkenus (dororpadum, KApTHHKH H  T.IL.),
COOTBETCTBYIOLINE TEME;

- BBIJIEP)KaH CTUJIb, IBETOBAs raMMa, UCIIOJIb30BaHa aHUMAIHS, 3BYK; paboTa opopmiieHa
¥ MIPEJJOCTABJICHA B YCTAHOBJICHHBIH CPOK.

O1eHKa «xopouto» BBICTABISIETCS CTY/ICHTY, €CIIH:

- Tpe3eHTalysi COOTBETCTBYET TEME CaMOCTOSTENbHOW paboThl; oopMIICH THUTYIbHBIH
CJaiij] ¢ 3aroJI0BKOM (Tema, 1IeJd, TIJIaH | T.I1.);

- cOopMyITUpOBaHHAs TEMa SICHO U3JI0KEHA U CTPYKTYPUPOBAHa;

- HCIOJIb30BaHbl Trpaduueckue u3oOpaxkenus (dortorpaduu, KapTHHKH H  T.IL.),
COOTBETCTBYIOLINE TEME;

- pabota ohopmIieHa 1 MPETOCTABJICHA B YCTAHOBJICHHBIN CPOK.

OueHKa «Hey0061emeopumenbHo» BbICTaBISCTCS CTYICHTY, €CIIi paboTa He BHIITOJHEHA
W COJICPKHUT MaTepHall He IO BOTIPOCY.

Bo Bcex ocTanbHBIX cilydasx paboTa OLIEHUBAETCS Ha «yA0BJIETBOPUTEIbHO».

OneHoUHBIE CpencTBa Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAUBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Ip¥ HeOOXOMMOCTH HHBAJIM/IAM H JIUI[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0OPOBbS
IPEOCTABIIAETCS JOTOJIHUTENFHOE BpeMs /7S OATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TPOBEJICHUH TPOILIEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAITbHBIMUA 0COOEHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUsI pe3yIbTaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUiist T ¢ HApyIIEHUSIMHA 3PSHHS

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JI71st TTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:
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— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5 [lepevenn yueOHOIM JuTEpaATYphl, HHGOPMAIMOHHBIX PECYPCOB M TEXHOJIOTHIA

5.1 YueOHasi iuTeparypa:
1 Jlykomckuii }O.4., T'amOypr 1O.JI. ®Pu3nko-XMMHYECKHE OCHOBBI JJICKTPOXHUMHUH.
Honronpyansriit: Uatemekt. — 2008. 423 c.
2 3amanees 3.X., [Tocoxun B.H., Yedhano B.M. OcHOBBI THAPABIUKHN U TEIUIOTEXHUKH. M.:
Jlans. 2014. http://www.lanbook.com/books/element.php?pll cid=64&pll id=1019
3 Hanunos, B.I'. Marematudeckoe MOAEINPOBAHUE SMUCCUM U3 KATOJOB MAJIBIX Pa3MEpPOB
[Dnextponnsiii pecypc] / B.I'. lanunos, B.}O. Pynues, P.K. T'aiinykoB, B.M. KperoB. —
OnekTpoH. AaH. — Mocksa: 'opsiuas nunus-Tenexkom, 2014, — 232 c. — Pexum gocryna:
https://e.lanbook.com/book/63225.
4 KoBanenko, A.B. Maremarnueckoe MoJeIHpOBaHUE (DPU3HKO-XUMUIECKHX IPOIIECCOB B
cpene Comsol Multiphysics 5.2 [DnekTpoHHbIi pecypc]: yueoHOoe mocodue / A.B. KoBanenko,
AM. V3nenoBa, M.X. Yprenos, B.B. Hukonenko. — Onekrpon. nan. — Cankr-IlerepOypr:
Jlanp, 2017. — 228 c. — Pexum nocryma: https://e.lanbook.com/book/93695.

5.2 Ilepuoguyeckasi IuTepaTrypa

Basel nanusix xommanuu «ct Beroy http://dlib.eastview.com
Dnexrponnas oudmuoreka GREBENNIKON.RU https://grebennikon.ru/
Kypnan «MeMmOpaHbl 1 MEMOPaHHBIC TEXHOJIOTHI

Kypnain «Puznueckass XUMUA»

el A

5.3 HNHTepHeT-pecypchl, B TOM 4HCJIe COBpeMeHHbIe npodeccnoHalbHble 0a3bl
JAHHBIX U I/IH(l)OpMaIH/IOHHI)Ie CIIPaAaBOYHBIEC CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1 DBC «IOPAUT» https://urait.ru/

2 DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3 DBC «BOOK.ru» https://www.book.ru

4 DBC «ZNANIUM.COM» www.znanium.com

5 DBC «JIAHb» https://e.lanbook.com

IIpogdeccuonanbHbie 6a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect https://www.sciencedirect.com/

3. XKypuanst uznarenascrea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snexrponnas 6udnaunoreka (HIb) http://www.elibrary.ru/

S. [ToMHOTEKCTOBBIE apXUBBl ~ BEAYIIMX  3alaJHbIX HAY4YHBIX JKYpHaJIOB Ha
Poccwuiickoii miatdopme Haydnbix xypaatoB HOMKOH http://archive.neicon.ru

6. HanmonansHas snekTpoHHass Oubnuoreka (IOCTynm K DJIEKTPOHHOW OMOIHMoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoii oubnmuorexu (PI'B)_https://rusneb.ru/

7. baza manmpix CSD KemMOpHmKCKOTo MEHTpa KpUCTALIOTpaQHUUECKHX TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

8. Springer Journals: https://link.springer.com/

9. Springer Journals Archive: https://link.springer.com/

10. Nature Journals: https://www.nature.com/

11. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials: http://materials.springer.com/
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13. Nano Database: https://nano.nature.com/

14. Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
15. "Jlextopuym TB" http://www.lektorium.tv/
16. VYuusepcurerckas uadopmarmonnas cucrema POCCHS http://uisrussia.msu.ru

HNudopmanuoHHbie CIPABOYHBIE CUCTEMBbI:
Koncynberant [1nroc - cipaBoyHast mpaBoBasi cucTeMa (JIOCTYI 10 JIOKAJTbHOW CETH C
KOMIIBIOTEPOB OUOIMOTEKH ).

Pecypcol cBOOOTHOTO J0CTYyNA:

1 KubepJlennnka http://cyberleninka.ru/;

2 AMepuKaHCKas maTeHTHas 0a3a qaHHbIx http://www.uspto.gov/patft/

3 MuHuCTepCTBO Haykd | Bbicmiero oOpasoBanus Poccuiickoit ®enepanuun
https://www.minobrnauki.gov.ru/;

4 denepanbusblii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5 Nudopmanmonnas cucrema "EauHoe OKHO jgocTynma K 00pa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas  komnekius 1u@poBbIX  0o0pa3oBaTenbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7 Caiyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

8 Crosapu u sunukiaoneaunu http://dic.academic.ru/;

9 OopasoBarenbHbIii mopran "Yueda" http://www.ucheba.com/;

10 3axononpoekt "O6 obpazoBanuu B Poccuiickoii @enepanun’. Bonpocs! U 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE 3JIEKTPOHHBIe oOpa3oBaTebHble M HMH(OPMALMOHHBIE pecypchl

KyoI'Y:

1 DNEeKTPOHHBIN Karajaor Hayunoii oubnmorexku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 OneKTpoHHas oubnmoreka TPYIOB YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3 Cpena MoayJIbHOTO qUHAMHUYeckoro ooyuenus http://moodle.kubsu.ru

4 baza y4eOHBIX MJIaHOB, y4yeOHO-METOJUYECKUX KOMIUIEKCOB, MYOMUKAIMi U
koHpepentmii http://infoneeds.kubsu.ru/

5 bubnuoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  MHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6 OnexkTpoHHBIN apxuB nokymMenToB KyoI'Y _http://docspace.kubsu.ru/

DOneKTpoHHbIE 00pa3oBaTeNIbHbIE pecypchl Kadeapbl HH(YOPMALMOHHBIX CHCTEM U
TexHosoruil B oopazoBanuu Kyol'Y u Hayuno-metroauueckoro xypaana "[ILHIKOJIBHBIE I'OAbI"
http://icdau.kubsu.ru/

6 MeToanyeckune yKazaHus A/l 00y4arOLIUXCS 110 OCBOCHUIO AU CHUILIUHBI (MOYJI51)

YcnenrtHoe OCBOEHHE JAWUCIUILIMHBI TPENINoJaraeT akTHBHOE, TBOPYECKOE ydacThe
CTY/ICHTA ITyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTHI.

CemuHap mpeamnosiaraeT CBOOOAHBIM OOMEH MHEHHSIMU 1O H30paHHOW TemaTuke. OH
HAYMHAETCS CO BCTYNUTEIBHOTO CJOBa IperojaBatrelis, (pOpMyIHPYIOIIEro Leib 3aHSATHS |
XapaKTEPU3YIOIIEro €ro OCHOBHYIO MpOOJIeMaTHKy. 3aTeM, KaK IPaBHJIO, 3aCTyIIMBAIOTCS
cooOuieHus ctyaeHToB. O6cyKeHne COOOIIEHHsI COBMEIAETCS C pACCMOTPEHNEM HaMEYEHHBIX
BorpocoB. CooOmmeHns, TMpeanoaralone aHaM3 MyOIuKamuid M0 OTAETHHBIM BOMPOCaM
CeMMHapa, 3aciyIIMBAaIOTCA OOBIYHO B cepeanHe 3aHATHSA. lloomipsercss BBIABMKEHUE U
00CyX/IeHUE aTbTePHATUBHBIX MHEHHH. B 3aKIFOUMTENIFHOM CJIOBE MpPENoJaBaTeh TMOABOIHT
UTOTH OOCYXICHUS W OOBSBISIET OLEHKH BBICTYNABIIMM CTYAEHTaM. B mensX KOHTpOIIS

17


https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
http://www.uspto.gov/patft/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

MOJATOTOBIEHHOCTH CTYACHTOB WM NPUBUTUS UM HABBIKOB KpPaTKOI'O MHCBMEHHOIO HM3JI0KEHUS
CBOMX MBICJIEH NPENOAaBaTeNlb B XOA€ CEMUHAPCKUX 3aHATHH MOXKET OCYILECTBIATH TEKYIIMH
KOHTPOJIb 3HAHUH B BHJIE YCTHOTO OIPOCA MJIM MUCHbMEHHBIX IPOBEPOYHBIX PadoOT.

IIpy DOAroTOBKE K CEMMHApy CTYAEHTbl HMMEIOT BO3MOXHOCTh BOCIOJIb30BATHCS
KOHCYJIbTallMsIMU NIpenogaBaTesis. KpoMme ykazaHHBIX TEM CTYAEHTHI BIIPABE, 110 COIVIACOBAHUIO C
npernojaBareneM, U301MpaTh U APyrue HHTEPECYIOUINE UX TEMBI.

KagectBo yueOHOI pabOTHl CTYIEHTOB IMpEINoiaBaTeNlb OLEHHBAECT B KOHIIE CEMUHApa,
BBICTaBIISAs B pabounii )kypHai Tekyiue oueHKU. CTyIeHT UMeeT PaBo O3HAKOMUTHCS C HUMHU.

OO01mmue pekoMeHIaIuu

N3yuenune QUCLUIUIMHEL ClIeAyeT HaYMHATh ¢ IPOpabOTKU paboyell mporpaMmsl, ocoboe
BHUMAaHUe, yAelss LeJsIM U 3aJ1a4aM, CTPYKTYpPE U COAEPKAaHUIO Kypca.

Hmeercs 35eKTpoHHAsE BEpCUs JIEKLMH 110 JaHHOW AMCLUILINHE.

OcHoBHOW (opMmoOii 00y4YeHHS CTYIEHTOB SBISIETCS CaMOCTOsITeNbHas paboTa Hax
yueOHbIM MaTepuasioM. [Iponece n3ydeHus IUCHMILIMHBI “MaTemMaTnyeckoe MOAEIMPOBAHUE U
ONTUMM3ALMSI IPOLIECCOB 3JIEKTPOMACCONIEPEHOCA B DIEKTPOXUMUYECKUX CUCTEMAaX COCTOMUT U3
CJICAYIOLIMX 3TAIOB:

1. TlpopaboTka TEOPETHYECKOTO MarepHuaiga IO PEKOMEHIOBAaHHOMY YYEOHUKY |
KOHCIIEKTaM JICKI[MH, MpelOoCTaBICHHbIX IMpENoAaBaTeieM B 3JIEKTPOHHOM Bujae. B ciyuae
HEIOCTYIIHOCTH JTAaHHOTO TOocoOMsi HEoO0XOAMMO OOpaTHTbCS K CIIHCKY JIUTEPATypH,
IPUBEJCHHOT0 B paboueil mporpamMme AMCHUIUIMHBL “‘MaTemMaTHdeckoe MOAEIUPOBaHUE U
ONTUMM3ALIMS IPOLIECCOB JIEKTPOMACCONIEPEHOCA B ANEKTPOXUMHUYECKUX CUCTEMAX .

2. BeinosnHeHue 1 3auTa caMoCTOSTENbHbBIX U TJAOOPaTOPHBIX PadoT.

3. IloaroroBka M mpeacTaBiICHUE MEpPe] OAHOKYPCHUKAMH NPE3CHTAlUil Ha 3a/JaHHYIO
TEMY.

4. Cnaum 5K3aMeHa B YCTHOW HJTM MUCbMEHHOH (popMme (110 YCMOTPEHUIO TPENOAaBaTes).

C 1enbio KOHTPOJIS U MOATNOTOBKH CTY/AEHTOB K M3yUEHHIO HOBOM TeMbl BHayalsle Kax/10i
IIPAKTUYECKOIO 3aHATHSA IpernojaBaTesieM NPOBOAUTCA WHIAUBUAYAIbHBIA WIN (POHTAIbHBIN
YCTHBIA ONpOC IO BBINOJIHEHHBIM 3aJaHMAM [peablaymed Tembl. Kpurepuum oueHku: —
IIPABWJIBHOCTh OTBETA 10 COJIEPKAHUIO 3a7aHMsl (YUUTHIBAETCS KOJMYECTBO U XapaKTep OMIHNOOK
IpU OTBETE);

— MOJIHOTAa M TJyOMHa oOTBeTa (YYMTHIBAETCS KOJMYECTBO YCBOEHHBIX (aKTOB,
MOHATUH U T.11.);

— CO3HATENbHOCTh OTBETA (YUUTHIBAETCS MOHMMAHNE U3JIaraéMoro MaTepuaa);

— JIOTHKA MW3JIOKEHUsI Marepuana (YYUTHIBA€TCS YMEHHE CTPOUTh LIEJIOCTHBIH,
NocJIeI0BaTeNbHBIN paccKa3, PAMOTHO IOJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHEN );

— PalMOHATBHOCTh MCIIOJIb30BaHHBIX TPUEMOB U CIIOCOOOB peIIeHUs OCTaBIEHHON
yueOHOM 3a1auu (YUUTHIBAETCS YMEHHUE UCIOIb30BaTh Hanbosiee nporpeccuBHble U 3 (HEKTUBHBIE
CHOCOOBI JOCTHKEHUS LIENHN);

- CBOEBPEMEHHOCTh U A(PPEKTUBHOCTh HCIIOIB30BAHUS HATJIAIHBIX TOCOOMN U
TEXHUYECKHUX CPEJCTB IIPU OTBETE (YUUTHIBAETCS IPAMOTHO U € MOJIb30M IPUMEHSATh HATrTISAHOCTD
U IEMOHCTPALMOHHBIHN OIBIT P YCTHOM OTBETE);

— MCIOJIb30BaHUE JIOTIOJIHUTEIBHOIO MaTepraia (00s3aTesIbHOE yCIOBHUE);

— paIMOHAJIBbHOCTh HCHOJIb30BAaHUS BPEMEHH, OTBEJCHHOIO Ha 3ajaHue (He
0J100psieTcsl 3aTSAHYTOCTh BBIIIOJHEHUS 33/JaHUS, YCTHOI'O OTBETa BO BPEMEHH, C Y4YETOM
WHIUBUTYAIbHBIX OCOOCHHOCTEH CTYICHTOB).

Pa3zBepHyTHIIi OTBET CTyJAEHTa IOJDKEH MPEACTaBIATh COOOW CBSA3aHHOE, JIOTUYECKU
MocieIoBaTeIbHOE COOOIEHHE Ha 33JaHHYI0 TeMYy, IOKa3blBaThb €ro YMEHHUE IMPUMEHSTh
OIpeZieNIeHus, PaBUjla B KOHKPETHBIX CIIydasix.

[Ipe3enTanuu Ha 3aJaHHYIO TEMY BBINOJIHAIOTCS B Iporpamme Power Point. Ona gomkHa
COCTOATh U3 5-8 crHailloB M  cojepXaTb OCHOBHBbIE OIpelesieHus, (akTHudecKui
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIbI U CIIUCOK MCIOIb30BaHHBIX HCTOYHHUKOB.
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Marepuan i cooOIIeHUs HEO0O0XOAWMO HCKaTh B KHHUTAX, JKypHaJaXx U WHTEpPHET-
HCTOYHUKAX, ONYOJIMKOBAHHBIX B ITOCIEIHUE 3 TOa.

Jloxnaa, COnpoBOXKAAIOUIUN TPE3EHTALIUU, JOJKEH 3aHUMAaTh 7-10 MUHYT.

W pokiman, W NOpe3eHTAlMM IIPEIBAPUTENIBHO IPUCBHIIAKOTCS IMPENOJABATENI0  I10
AJIEKTPOHHOM I10YTE HA IIPOBEPKY.

CamocrosTrenbHble paObOThl BBINOJIHAIOTCS KaXIbIM CTYJE€HTOM Ha OTAEIbHBIX JIMCTKAX.
He nomyckaercs ucnoib30oBaHHE JTIOOBIX CpPEACTB KOMMYHHUKAIUH (HOYTOYKH, MOOWJIbHBIC
Tes1e()OHBI C BBIXOJIOM B UHTEPHET U IIp.

JlomyckaeTcsl HCIOJIb30BaHHE pabounx TeTpajei, B KOTOPBIX 3aKOHCIEKTUPOBAHBI
HauOoJjiee BaKHbIE C TOYKM 3PEHUS KaXIOro M3 CTYJIEHTOB MOMEHTHI, BBIJCIICHHbIC MpPU
CaMOCTOSITENIbHON IPOPA0O0TKE KKIOU U3 TEM.

JIaGoparopHasi paboTa BBIIOJHAETCS CTYAEHTOM B COCTaB€ IPYIMIbI, MOAIPYIIBl WU
MHAMBUAYaJIbHO. Bce BbIYMCIIEHUS JKENaTeabHO MPOBOAWUTH BO Bpems 3aHsatus. llpu
HEI0CTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBIIIOJHATH B YaChl CAMOCTOATENbHOM padoThI ¢
00s3aTeNbHBIM IIPEICTABICHUEM PE3YJIbTAaTOB MIPENOAABATENI0 Ha MMOCIEAYIOINX 3aHATHIX WIN
KOHCYJIbTALUSIX.

OdopmiteHre 0TYETOB TOJKHO MPOBOJAUTHCS TTOCIIE OKOHYAaHUs paboThl. /11 HOArOTOBKH
K 3alllUTe OT4YeTa CJEAyeT IPOAaHAIM3UPOBATh PE3YJbTaThl, COIOCTABUTh MUX C H3BECTHBIMU
TEOPETUYECKUMHU TIOJOKCHUSIMH WJIM  CIPABOYHBIMH  JTAaHHBIMH, OOOOIIUTH PE3yJIbTAThI
UCCJIEIOBaHU B BU/I€ BHIBOJIOB 110 padoTe, MOArOTOBUTH OTBETHI Ha BoIpockl. [Tocie 3aBepiieHus
BBINTOJIHEHHS TAOOPAaTOPHBIX PA0OT MPOU3BOJIUTCS MX 3AIINTA.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JUIAMH C OIPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU O0yUEHHs U YCTaHOBJIEHUIO BOCIIUTATEIBHOIO KOHTAKTA
MEXIy IMpernojaBaTesieM MW OO0yJaomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBbS.

7 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue 1o JUCHUNInHe (MOIyJI10)

HaumeHnoBanue criermaabHBIX OCHAIIEHHOCTD CIIEIAAILHBIX TOMEILEHUI
MOMEILEHU N

YueOHbIe ayIUTOpUN IS

IlepeueHb TULEH3MOHHOTO
MPOrPaMMHOTO O0OeCTieueHuUs
Microsoft Windows;
Microsoft Office

Meo0ens: yuebHas mebenb

MIPOBEACHUA 3aHITHI JICKITUOHHOTI'O
tuna (aya. 332c)

TexHnueckue cpeacTsa 00yueHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

VYueOHble ayIUTOPUN IS
MIPOBEACHUS 3aHATHH
CEMHHAPCKOTO THIIA, TPYIIOBBIX U
WHIWBUIYANbGHBIX KOHCYJbTAIIHA,
TEKYILEro KOHTPOJIA i
MIPOMEKYTOYHOU aTTECTAUU

(ayn. 328c, 334c, 416¢)

Meo0enb: yaeOHas meOeb
TexHHYecKue cpeacTBa 00ydeHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VueGHbie ayIUTOPHH st | MeGenb: yueOHast MmeGerb Microsoft Windows;
MpOBeIeHNUsI TabopaTopHbIX pabot. | TexHUIecKHe cpeacTBa O0yUeHHS: Microsoft Office
JlaGopatopust OpraHUYECKOW | MEePEeHOCHOE myabTMeauiinoe | COMSOL
xumun (ayn. 334C) obopynoBaHue (HOyTOyK, MPOESKTOP)
VueGHbie ayIUTOPHH st | Kypcosast pabota He TpeycMOTpeHa YUeOHBIM TITaHOM.
KypCOBOTO OPOEKTUPOBAHUS
(BBIIOTTHEHUS] KYPCOBBIX paboT)
Jns  caMmocTosiTenbHOW — paboThl  OOydYalOMIMXCS  MPEAYCMOTPEHBl  MOMEIICHUS,

YKOMIIJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ Me6em>}0, OCHAIICHHBIC KOMHBIOTepHOI\/'I TEXHUKOU C
BO3MOXKHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» U obecredeHrneM JO0CTyIa B AJIEKTPOHHYIO
nH(POPMAITMOHHO-00Pa30BaTENHHYIO CPE/ly YHUBEPCHUTETA.
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HanMmeHnoBanue moMenieHui
JUTSL CAMOCTOSITEIBHON pabOoThI

OCHaIICHHOCTh IOMEIICHUH ISt
CaMOCTOSITEIEHON pabOThl 00YJIArOIIHXCS

[lepeueHb MHIIEH3UOHHOTO
MPOTPAMMHOTO 00eCTIeUeHUS

00yJarommxcst
IToMewmenue st | Me6enb: yueOHas MeGeib Microsoft Windows;
CaMOCTOSITENILHOM pabotsl | Komrutekr — crermanusuposantoit  mebenu: | Microsoft Office

oOygaromuxcst (YUTATBHBIA 327
Hayunoii OnbmmoTexn)

KOMIIBIOTEPHBIE CTOJIBI

O6opynoBaHHe: KOMIBIOTEpHAs TEXHUKA C
HOAKITIOYCHHEM K nH(OpPMaIMOHHO-
KOMMYHUKallMOHHOH cetn «MHTepHeT» U
JIOCTYIIOM B BJIEKTPOHHYIO MH(pOPMAIIOHHO-
o0pa3oBaTenbHYI0 Ccpeay o00pa3oBaTesIbHOM
OpraHM3allyy, BeO-KaMephl,
KOMMYHHUKAIIMOHHOE obopynoBaHue,
obecrieunBaroniee JOCTYN K CETH HHTEPHET
(mpoBomgHOE coeAMHEHHE M OECIpOBOTHOE
coenuHenne 1o texnonaorud Wi-Fi)

ITomemienue hilstd
CaMOCTOSATEIIEHON paboTsI
obyuaromuxcs (ayn. 329c¢, 400c,
431c)

Mebenn: yaeOHas MmeOemb

Kommexkt crenmanm3upoBaHHOW — MeOenu:
KOMIBIOTEPHEIC CTOJIBI

O0opynoBaHHe: KOMIBIOTEpHAs TEXHUKA C
MOIKITFOUCHIEM K WH(POPMAIIHOHHO-
KOMMYHHMKallMOHHON cetu «MHTepHET» H
JIOCTYIIOM B 3JICKTPOHHYIO HHGOPMAIIMOHHO-
o0pa3oBaTenbHyI0 Ccpeay o00pa3oBaTesIbHOM
opraHusanuy, BeO-KaMephl,
KOMMYHHKAIIHOHHOE 00opyI0BaHHE,
obecrieunBaromee IOCTYI K CETH WHTEPHET
(mpoBomHOE COeAMHEHHE U OECImpOBOTHOE
coeauHeHue 1Mo texuojaoruu Wi-Fi)

Microsoft Windows;
Microsoft Office
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[Tpunoxenue 1
IIpuMmep odopMiIeHHS TUTYIBHOIO JUCTA pedepaTa

denepanbHOE TOCYAAPCTBEHHOE OI0/DKETHOE 00Pa30BaTEIbHOE YUPEIKACHUE
BbICLIEr0 00pa30BaHuUs
«Ky0baHckuii rocy1apCTBEHHbIN YHUBEPCUTET)

Pedepar
10 TUCIUTUINHE
MaremaTnveckoe MOJeJTHPOBAHNE H ONTHMH3ALMS NPOIECCOB
IJIEKTPOMACCONEPEHOCA B JJIEKTPOXMMHUYECKUX CHCTEMAX

(Tema pedepara)

Boinosanna:

(Pamummus 1.0.)

CTYAECHT Kypca, cren.
rpymnma

Ilonmuce:

IlIpenoxaBareib:
(Pamummus 1.0.)

Orenka: Hata
[Toanucse:

Kpacnonap 20_
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